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(54) Abstraa Title 

Conduit and cable bypass for downhoie tools 


(57) A downhoie tool assembly which allows the passlr^of cbhduitS; ; control lines, orcablesthrough a 
downhoie tool, such as a packer, comprises an- upper slip ca^e 20 Which secures the assembly when threaded 
to a top sub 26 via threads 22 and 28. A rba*f?drel 24 has an' external thread 30 that mates with the internal 
thread 34 of a split /ing 32, used to prevent axial- movement of the top sub. A conduit enters via passage 40 in 
top sub 26 and is protected by an internal carrier 60 untihlt exits via an, identical arrangement (figure 1g) The 
end connections. are assembled wjthout any twjsting fo/ceapplied to the cable or conduit and resist torque 
,<Jue tasplines 66 and 68 pn the top sub 26 and mandrel 24. A jam nut 52 on either end provides one seal, and ; 
r £jernal.seSls are used again^ the mandrel tb; P rovide pressure isolation where the conduit enters the tool 
; ^r v . i rex Tf ■ Tens,,e loa ^ s ar^assed through the tool body rather than the cable or conduit. 
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CONDUIT AND CABLE BYPASS FOR 
DOWNHOLE TOOLS 


V 

' ' -V: N - 


The field of this invention relates to ^tending conduits or cables 
through one, 6r m'bre downhole tools, particularly where, the tools, when 
actuated, engage an interior wall of a casing or tubular. 


In many downhole applications, it is necessary to run small-diameter 
.conduits or various sigrlu^ower, or fibre optic cables downhole for a variety 
of control and measurernent'purppses, Frequently, conduits or cables of 
whatever.type must e^rk^stsuch N strilptures as packers which, when set, 
wmpte^-feotete^'port^jof the wellbore from another. Various tech- 
nics have been used to get conduits and cables past the packing element 
and ^tting melanism of such dbwhhofe, tools as packers. In some designs, 
the body of the packer is made addition^ thick so that a parallel path can be 
drilled through the body. This parallel path can literally allow a cable or 
conduit to pass : :therethrough with seals on top or bottom. Alternatively, the 
conduit can be broken dt either end of the passage and the passage itself 
becomes an extension of the conduit. However, this design has the unique 
disadvantage in that space is limited downhole. Thus, the provision of the 
additional path or paths to accommodate cables or^conduits or both neces^ 
sarily results in a decreasing available diameter for the main bore through the 


* 


packer. Thus, a reduction in the 'l.D. of the bore of the packer, or other 
downhole tool, limits its usefulnels because it restricts flow as well as making 
it difficult jf not impossible, to pass tools through it to perform procedures 
further downhole below the tool. AnbtfieT'difficuity'with this design is that 
.5 . there are many components that make up ; fhe body of foe downhole tool, such 
as a packer. ' All the components havfe "to be : assembled so that the bore in 
~ each piece'ls in alignment so'thatWcbnduit dr cable can pass through. 
' , rMp^er'alternative¥''to place connectors 'in the' conduit above and 
V '. Z ', be£v a parallel path thVougK ihe ; 'body of the downhole tool such that the 
1 ' " 10 ' ! . conduit/for example. does not literally* pa^WUgh We parallel' path but 
' * ."' ' terminates a^ 

,.<-,- tn^ ^nnectibn^wRH [ potential leakpaths. Additionally, in some 

. ' application^^ 

1 5 " of" the conduit around the ' downhole 'tool' tb-ccmpehsate for differential 

expansion. 
' ' Theuseotpara^^^^ 
' " ' wKere ! ^^^^^m^'v i i^ ^ pad^.lB tO- 

" W *' W ""center to allow roomer the'Vafe parallel paths for the control lines or 
20 "" cables.' Additionally: very long blDrfeslihdeftne^elemenf of a packer through 
its body are expensive to fabncat'e. 

In other designs, rotation is required to make up the end connections 
on at least one end of the downhole tool, with the tubing or cable extending 

' ' 

1 Cubing to^ 
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connections would not necessarily be designed for torque resistance. Thus, 
applied torque could stress the line or cable, causing a cut or leak. One such 
3 prior design, which, breaks the control line and provides a parallel passage 
while providing , no., torque resistance on one end where the control line is 

5 : . v connected, is.the FHL Packer provided by Baker Oil Tools. 

■■ , l , .. Accordingly, one of the objectives of the present invention is to provide 
,an ability ,-to feed the, control line or cable through a downhole tool without 
twisting. .Another feature is to minimize orientation issues in feeding the cable 
or control line through the downhole tool. Another objective is to provide 

10 torque resistance which, at the same time, can ease alignment so that the 
cable orconduit can be simply fed through the downhole tool. Another objec- 
. «, tiye is to provide protection for cables or control lines as they pass through the 
bodv of the tool without having to go through a separate and discrete path 
from the main wellborn, which, would { in turn reduce the available diameter for 

15, . the-. bore, through N the tool.^ Another objective is to be able' to provide a seal 
around the cable or conduits. Such seals could also be metal-to-metal, if 
,i ^ 4 necessary.. Yet another objective is easy passage of single or multiple control 

, . lines orxables and increased reliability of objects passing in a conduit since 
the conduit can be continuous. . These and other objectives will be more 

20 readilv understood by those skilled in the art from a review of the preferred 
embodiment of the invention described below. 

" - ■• r * '>:-r.i u.. vi >v ■";?.;]-■ -•: ■-, . : Si r • 

t i A.structure and. technique is disclosed to allow passing control lines* 

,25 , conduits or cables of all sorts through a downhole tool. The assembly pro- 
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' vides 'forpassage of the condJit or table through and into the bore of the 

* downbole too«., ! i)rotected by an internal carrier. We end connections are 
,' assembled without any twisting force ^fied to th'e cable or conduit Theend 

.. ' " ! connections resist torque. A jam'nut on*§'ther end provides one seal, and 
.5" " internal seals are used against the^andfei oAhe downhole tool to further 

* provide pressure Ration Where' the cable or c^uit'enters-the tool body or 
' " exits Tensile loads are passecf trough the^tobl body rather than the cable 

" V ' or conduit Nere is complete pressure isolation hetween. the conduit and 
both the tubing and the annulus. 
T" "io '"' ' , ' 'Ivanousem^ 


described, by way 
in which: 

present inven- 


.Z , ; ' of example only, and with^e^ thV a^nyihg^rawings 
'".'.'. . ' piauresla-gshow'as^ 
. tion applied to a downhol'e packer. 

" £fetf'«W>r4» , » ' >» «' > , « * l "»" J " l "• 0,,, " ' 

nMM » «» sealing assembly 10, tr* Wslip'aSsetnBly 12. the locking 
; **: " 'T^X 14. and « soars a 16 MM* a packer is iilus.ia.ed. 

. , £ a cage 20. which 

• I' ' ^er^aWea^i' A^^nd^from^re 1a through 

T ^^^^^^^^^^^ 
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30. A split ring 32 has an internal thread 34 which mates with thread 30 on 
mandrel 24. Top sub 26 has a pair of seal rings 36 and 38 which seal be- 
s ■ -tween the top sub 26 and the mandrel 24. top sub 26 has a passage 40 
which has an end. 42 internally adjacent end 44 of mandrel 24. The other end 
5 of passage 40. is .external at surface 46^ There is a thread 48 at end 50 of 
passage;40. . A jam_nut 52 is designed to go over a conduit or cable" 64 which 
passes therethrough in a passage 54. Conduit as used in this application is 
intended to,encompass all forms of conveyances for signal or power down- 
hole, including but not limited to tubular structures, cable of any type, such as 

1 G electrical or fibre optic,, for example. The conduit is sealingiy inserted through 
Dassaqe.54 and jam nut 52 can be threaded to thread 48 so as to provide a 

r. preferably.metal -to-metal seal between sloping surfaces 56* and 58. A carrier 
60 extends from Figure 1a through Figure 1 g. As shown in Figure 2, the 
carrier 60 has a series of longitudinal passages such 1 as 62, each of which can 

15 accept a conduit 64. Thus, the carrier 60 defines a passage which begins 
adjacent end 42 of passage 40 and extends through the downhole tool to the 
-ii : asswnbly shown in Figure 1g, which is the mirror image of the assembly 

, shown in.Figure l a. ,. ., , 

, .Referring now. to. Figure 2, it can be seen that the mandrel 24 has a 

20 ; series pf splines 66. The top sub 26 also has a series of splines 68 which can 
be used for alignment of the top sub 26 when bringing it down and over the 
-split rinq 3? and the upper slip cage 20. Rotation of the upper slip cage 20 
secures the .entire f assembly because of the engagement of threads 22 and 
28.. The.split ring 32 prevents axial movemerit of the top sub 26 such that 

25 t rotating upper slip cage 20 brings it up. By virtue of the engagement of 

'* - 1 ' ■ :i v - " =: - -»u: - r; t,:, .;, j- 
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" "'" • threads 30 and 34; fhe ^1^32 Carinortranslate: The ; tpp sub 26, when 
"threaded to slip cage 20, holds the spi ring 32:against mandrel 24 due to the 
" "" ' interengagement of threads 30 and 34 and-the' overlap of top sub 26 over split 
ring 32. ; Tbus; : upon sufficient rotation'of the upper slip cage 20. the top sub 
' " ' 5* "' 26, which cannot rotate because of the'intererigagementiof:splines 66 and 68. 
' * " . translates downwardly umiilt is drawn against the- split- ring 32. At that time. 
' ; apin7 o^eePgure^^ 
~ "'" Retori^'i^w fc S^igfo same'sW«ttre ^disposed on the tower 

end of the downhole tool as was previously described on the upper end. A 
' " io " V " split th^^k»^ **readS6 on the mandrel 24. 

r : ^n^^^mm^^^^^- Sea,s84and 

' : i ' " 86 wh^can be resilient^ ^lifc a^thef suitable materials for the tem- 

' ' " L ' "bottom sub ^^r^^B^dm^ SO ^^essi one passage 
' 1 5 " 88 onto which ajam nut 90can tie^cu^hichttoiuro has a passage 92 
' "' toaHowtheext^ 

; : through.' The jam ^^^m^^^^^^ to 

•'I " '■' ^^^mmM'm^^B4^B6. In the 

" ; iU?U: :ii; WU ^1SS % ^MtWii retainer hut 96 has athread 98 which 
• 20 engages thread 100 on bottom sub 80. With the sp.inesn78 and 82 .n en- 
gagement rotation' of se^^ne^ Hut 9^i!l draw up bottom sub 80 

the bottom sub 80. 

the ^described assembly: ^; the Sp.ihes 66-and 68 allow torque to 


'IT- ■ 

25 
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be transmitted from the- top sub 26 to the mandrel 24 without any applied 
stresses to the conduit 64 which extends through passage' 40. The same 
thing occurs' at .the lower end where splines 78 and 82 transmit torque from 
the mandrel. 24 to, We bottom . sub 80 without putting any' stresses on any 
conduits which..extendfthrough a given passage 88. Without these splines or 
.'equivalent structure which can. transmit torque, the conduits which extend 
trough the tool shown in Figure 1. or any other downhole tool, there exists a 
possibility for cracking, breaking ortearjpg due to relative rotational movement 

of the components:. 3C V . ,, ., , v . 

.. Similarly !: longitudinal. presses are not borne by any conduit which 
extends from passage 40 and^hrough passage or passages 62 in the carrier 
60,-over to passage 88 i^n bpttom sub, 80. Longitudinal stresses are transmit- 
ted through. the. split rings 32.and.72 due to the interengagirig thread pairs 30 
ahtf '34; and^74:.and J6^regne^ejy.^ Accordbgly; any conduit extending 
-through the downhole tool. is .further insulated from longitudinal loads which 
; are transmitted . into the. mandrel 24, The number and size of the various 
pass? • ■% ■% varied to ajlpw the .use of one or more conduits of similar 

*or differing,sizes. -Clearly,! ; the^s|emblies at the top arid Bottom are identical 
to accommodate the passage of any given number 3 of conduits through the 


The carrier 60 has a.matching number "of p'assages i 62 to accommodate 
the number ; pf passages 40^and 88 : _at the top and bottom of the tool, respec- 
tively. In that way. the carrier 60 creates protected'runs inside the tool so that 
the passaged equipment through the inside of the tool does not result in any 
damage to the conduits, running through the" protected passages 62 in the 


' " : '" " carrier 60. "Sealing around me mandrel : 24 occurs, for example, at the top end 
" due to the presence ^ of sealing surface 56 ; oh jarn nur 52 engaging sealing 
5 , surface 58. In the other direction; the seal pair 36 and 38. which can be of a 
' "' 'resilient materiafsuch fflWdastonTrf.^cahfem^e of-a metallic au^ 

" 5 " ; stanC e or a composite material br'othefrfiaferial-suitable for the pressures. 
' temperatures ^dchemi(iai environment, prdvirifste'akage^past the threaded 
' " ' wnn^on S'ihrUls r 2l and ^*se* metal to metal 

5 ' '•' contact can also'be use^^ 'the same <&* belaid for the equivalent 

,.-_-rj"-f a ■ - «:oeft c : *.:*:ioe ass i.i ?;i .--^.i .-.«• • ,;, •• --n 

assembly at the lower end of the fool. 

i: ... ^^^^^^^r^^'^^ inside the 

" '* ' " ma^SelM liS"lhVoSfi ^fta^a* Iri«b6fcfi*»a4ib-8ft Thesp.ines78 

C "' ! '- : -"- ""and 82 are aligned '^W^^^^n^rt- 24«» 

r " ^ c i„ onnkn<^; K YWe bottom sab 80.%ith the conduits 


' Seeds ^ and 76 in en&£»We bottom sab 80. %ith the conduits 
' e^SgSS^rl^l^ 8*is brought Into contact 
15 " with the ^t^^Mmmffit^** 96 is rotated to 
make up threads 98 and" I06. ;! %is arawi ^toeSotfcm -sub 80 until it con- 

J tacts toe spirt ring 7* f^'^ 

"nut £ SSSW SB t*°iW« ^*ouHd each individual 

" ! ° " S conduS * time ' 

" ' 20 the Z^^U^mM With the 'cdhduits now extending 

through the '^dref^ 
' ' ' ' " ^ Se?S 2£^2h ^^USi-^rtF.* ***** passage 62 

* in carrier '^^s^^^^^^ » e carrier 60 " 
- /V shipping' Scarrier structore « if toen inserted into toe mandrel 24 until it 


25 

r 
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bottoms on bottom sub 80„and comes up to where the top sub 26 will ulti- 
mately be installed. The conduits, having previously been fed through the 
passages 4C in. top sub 26, are now in their final position. What remains to be 
done is-to bring tb f e tpp sub 26 down to the upper slip cage 20 to make up 
5 threadc28 t to thread, 22. . This .is done after the placement of the split ring 32 
- ; : ^onto the mandrel 24 so as Jo allow threads 30 and 34 to engage. The splines 
: 66 and 68 quide <the top.sub 26 so it cannot rotate. Rotation of the slip cage 
.j r r 20 advances longitudinally the top sub 26 so as to' trap the split ring 32. 

Thereafter, the jam nuts 52 c are applied to each of the conduits through a 
10 given, passage 40 so as to. sealingly secure each of the passages 40 and 
thereby retain the pressure jnside the mandrel 24. Seals 36 and 38 also 

• • operate to retain the pressure within the mandrel 24. Other sealing systems 

car, be employed as , between the mandrel '24 and the top sub 26, or the 

* mandrel 24 and the bottom sub 80 without departing from the spirit of the 
AS., lnyentifpn ; .- .Other sealing systems can be used for the jam nuts 52 and 90 

. r .-> without departing from the spirit of the invention. Sealing can also be done 
, pn- : -. - -between, the .too sub,26, bottom sub 80, and carrier 60 without departing from 
the spirit of the invention.. This means retention of pressure in the carrier 60. 
. : t ; Other orders of assembly are (possible without departing from the spirit of the 
20 -invention The important thing is that the construction is adaptable to any 
. ..number of downhole t tools, not necessarily the known packer illustrated in 
Figure 1 , The assembly is quick and easy and provides the sealing reliability 
• ' thatis.demanded by the end users. No ionger are expensive constructions 
.-. .required to provide downhole tool bodies with dedicated passages for con- 
25 ' . duits. Additionally, since the assembly can occur without having to twist the 

9 


,.. conduits, additional runs of.conduit do not need to be provided to accommo- 
date all the twisting necessary for final assembly as done in the past. Instead, 
the profile of the downhole tool does not, need to be needlessly increased. 

, , v which' is an advantage which.pan give ^ma^mum bore size available in the 
5 mandrel 24. This design also promotes, interchangeability for a variety of 

. , applications-bysppP'* using^ifferent .carrier^ 60in conjunction with similarly 
matched upper and low^syfes go .that a host of different combinations of 
conduits can be accommodated while using the same underlying tool. 

The m^^imtmlw-®"* * ! cond f 8 since no ioints are 

>aSc ■ - required to w^.teofed*^^^^ P f0tected " assembly 
is fast and easy, and torque is transferred at both ends through the mandrel. 
The foregoing disc.to.sure,a^, description of the invention are illustrative 

- > „ and e^m.M^ §Sl*g« c ^ es in ^ ^ ^ 
rials, as well as in the details of the illustrated ^construction, may be made. 


15 


• ' ■ *•:> y'" ; ■ e: r '> 

• v '•' :•< •■ iv .-<•". :,af\\ bisa oj bsnilqp. z> dug bfec- 


.«? ': -r.-.-M •!» ,? 


10 


BNSDOCID <G8 234822*A_L> 


CLAIMS 

1 1. A downhble tool assembly capable of passing at least one con- 

2 duit therethrough, comprising: 

3 a mandrel " "' r - * ! • 

4 at least one sub sealingiy connective to^ said mandrel having at 

5 least one passage therethrough; 

6 a sealing member disposed in said passage for sealing the 

7 conduit passing through said passage: '' •-»■■•' 

1 2/ The'assembly o^clairh^i, Wherein:- • " 

2 said sub is seturabfe to said mandrel without rotation of said sub. 


1 3. The as ; sembIy of claim 2, wherein: • ' 

2 said sub & engagWbte ta s&itf niariclrel in a manner to prevent 

3 relative rotation. ' 1 

1 4. The assembly of claim 3, wherein: 

2 said sub is splined to said mandrel for torque transmission there- 

3 between. 

1 5. The assembly of claim 2, wherein: 

2 said sub is engageable to said mandrel for transmission of longi- 

3 tudinal stresses therebetween. 


11 
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6. The assembly of claim 5, further comprising: 
a travel stop on said mandrel; 

a first ring mounted to said mandrel to engage said sub to draw 
it to said travel stop as said first ring is rotated. 

7. The assembly of claim 6, wherein said travel stop further com- 
prises: 

a second ring mounted over said mandrel, said second ring 
having an internal surface to engage ah exterior suHace of said mandrel for 
longitudinal locking engagement. 


8.. The assembly of claim 7, wherein: 

said second ring is split 'to facilitate mounting it to said mandrel; 
said second ring and said mandrel further comprising facing 
threaded configurations for accomplishing said locking. 

' : ' *' ~ :: or ::.,*;•'«;. • • , f.„v-; u 

9. The assembly of claim 7, wherein: ' 

said sub covers said second ring and is drawn into engagement 

;r<r : ' vvo ■ ■» -'■•» n ^ ■ - ■■• !;■ i-; - >■.'•-. 
with it as said first ring is rotated. 

1 0. The assembly "of claim 9, whef eih: 

said second ring is split to facilitate mounting it to said mandrel; 
1 !, "" inCt '2d second ring'^ s^ mkndrel further comprising facing 
threaded configurations for accomplishing satd locking. 


12 


1 .. 11. The assembly, of claim 10, further comprising: 

p a carrier mounted to a bore of said mandrel defining at least one 

3 protected passage for the conduit through said 'mandrel bore. 


1 


1 2. The assembly of claim 3, further comprising: 

2 . v , , a carrier mounted to a bore of said mandrel defining at least one 

3 protected passage for the conduit through said mandrel bore. 


1 13... The .assembly of claim 6, wherein: 

2 said sub is splined to said mandrel for torque transmission there- 

3 between. 

,1 14. The assembly of claim 1 3, wherein said travel stop further com- 

2 - prises: ^ L . i:naiil hw3 brB 

3 . a second ring mounted over said mandrel, said second ring 

4 having an internal surface to engage an exterior surface of said mandrel for 

5 longitudinal locking engagement. 

1 1 5. The assembly of claim 1 4, further comprising: 

.V;.'. '■,("••'! • 

2 a carrier mounted to a bore of said maindrel defining at least one 

3 protected passage for the conduit through said mandrel bore. 

1 16. . The assembly of claim 15. further comprising: 

2 .. . a top and a bottom sub, connective in an identical manner, tq 

3 opposed ends of said mandrel and being identically' configured, with at least 


13 
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4 one passage so that a conduit" can be inserted and sealed through said 

5 passages and extend through said protected passage in said carrier. 


. ! .17 A method of passing a conduit through a'mandrel in a downhole 

2 tool, comprising: 
., 3 , . passing a conduit through a passage on at least one sub; 

4 " ' sealing* conneding said sub to'tte mandrel without rolling said 

:••: 6, , 

7 said sub. 


sealing around said conduit as it passes through the passage on 


1 

2 
3 

4 necting. 


18. The method of claim further' comprising: 
rotationally locking said sub to said mandrel; 
allowing said sub to move longitudinally for said sealingly con- 


1 
2 


1 9. The method of claim 1 8. further comprising: 
providing a travel stop on said mandrel; 


3 drawing 


ina said sub into said travel stop to secure said sub to said 


4 

1 
2 


mandrel for transmission of longitudinal forces. 

20 The method of claim 1 9, further comprising: 

providing a carrier in the bore of said mandrel which defines at 


3 least one protected passage for said conduit; 
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4 running said conduit from said passage in said sub through said 

5 protected passage. 

1 21 The method of claim 20, further comprising: 

2 assembling a split ring over said mandrel to act as said travel 

, 3 . stop; , . 

4 providing interlocking surfaces on said mandrel and said split 

5 ring; 

Bj e covering said split ring with said sub to secure it to said mandrel; 

7 rotating a lock ring on said mandrel to draw said sub to said travel 

8 stop; 

9 using splines to rotationaliy lock said sub to said mandrel. 

' ' : '"• "•: ■ U„-->.' ; b\'cm oy tiu? !r 


bakei^tents\S9i conduiJ bypass for <fli tools. *p<! ss 


'• : ' • ' ■*-•' ' ...v.- -• r . 
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